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More telomerase, please
Although the interplay between short telomeres and aging 
and life span is not entirely clear, the progressive loss of 
stem cell function may be a primary result of shortened 
telomeres. Following their report that late-generation 
telomerase-deficient mice exhibit impaired ability of epi-
dermal stem cells to mobilize and regenerate the skin and 
hair, Blasco’s group recently demonstrated that reintroduc-
tion of telomerase into these mice elongated the critically 
short telomeres in skin keratinocytes. In addition, this rein-
troduction rescued the mobilization of the epidermal hair 
follicle stem cells following treatment with 12-O-tetradec-
anoylphorbol-13-acetate or hair plucking, both of which 
activate the hair follicle stem cells. Moreover, telomerase 
successfully maintained a normal life span in these mice 
without increasing the occurrence of carcinogenesis. Thus, 
telomerase activation therapies may be effective in battling 
the proaging effects of short telomeres without a concomi-
tant increase in cancer. (J Cell Biol 179:277–90, 2007)
Broccoli for your skin
As the incidence of skin cancers rises, development of 
novel strategies for protection of human skin from ultravio-
let radiation (UVR) is paramount. Enhancement of intrinsic 
protective mechanisms including cytoprotective (phase 2) 
proteins that battle damaging oxidants and electrophiles 
is one such promising strategy. Recently, isothiocyanate 
sulforafane, which is derived from broccoli, was shown to 
activate cellular defenses to protect the skin against UVR 
damage. Talalay and colleagues demonstrated that topical 
administration of this small molecule, which had previ-
ously been shown to upregulate the cytoprotective enzyme 
NAD(P)H:quinine oxidoreductase 1, to mouse and healthy 
human skin resulted in decreased erythema and inflam-
mation following UVR exposure. The development of this 
reproducible quantitative assay for assessing UVR damage 
offers a mechanism for further investigation into the appli-
cability and feasibility of using these molecules to pre-
vent UVR-induced skin damage. (Proc Natl Acad Sci USA 
104:17500–5, 2007)
Infection-driven genetics
Polymorphisms in the Toll-like receptors (TLRs), which 
facilitate infectious disease–agent pattern recognition, have 
been correlated with susceptibility to gram-negative infec-
tions and disseminated candidiasis. As a result, Ferwerda 
and colleagues examined the prevalence and functionality 
of two common polymorphisms of TLR4 (Asp299Gly and 
Thr399Ile) in African, Asian, and European populations. The 
differences in the haplotype prevalences between African 
and Eurasian populations reflect the proinflammatory phe-
notype of the Asp299Gly allele. This TLR4 polymorphism 
enhances the predisposition for septic shock while simulta-
neously offering protection against death by malaria. Thus, 
examination of these genetic differences provides insight 
into the influence of infectious-disease pressures on the 
genetics of the human innate immune system. (Proc Natl 
Acad Sci USA 104:16645–50, 2007)
Stressed and infected
Psychological stress (PS) compromises cutaneous barrier 
function and host immune defenses. Because the mecha-
nisms for these effects are not clear, Aberg and colleagues 
examined the effects of PS on epidermal antimicrobial pep-
tides—cathelin-related AMP (CRAMP) and β-defensin-3 
(BD3)—and skin infection in a well-established hairless 
mouse model. Following global PS (sustained insomnia, 
noise, and crowding), CRAMP was downregulated at the 
mRNA and protein levels whereas BD3 was decreased only 
at the protein level. Both of these effects were mediated 
by an increase in endogenous glucocorticoids (GC), which 
inhibit epidermal lipid synthesis and lamellar body produc-
tion. In this way, GCs alter the permeability and antimicro-
bial barrier function of the epidermis. The decrease in these 
antimicrobial peptides resulted in an increase in group A 
Streptococcus pyogenes skin infections. Treatment with 
a GC blocker or exogenous lipids in the presence of PS 
reversed the decrease in antimicrobial peptide levels and 
lessened the severity of the skin infections. Further investi-
gations into the mechanisms of these findings are warranted 
to validate systematic therapy with GC inhibitors or lipids 
in the clinical setting. (J Clin Invest 117:3339–49, 2007)
Regulatory balancing act
Discovery of new interleukin-1-related ligands (IL-1F5 to 
IL-1F10) spurred examination of the roles of these factors in 
skin inflammatory response. Transgenic expression of IL1F6 
in basal keratinocytes revealed alterations in proliferation 
and differentiation that arose shortly after birth, resolved by 
3 weeks of age, and then resurfaced after 6 months. These 
phenotypes were dependent on the IL-1R family members 
IL-1Rrp2 and IL-1R accessory protein. The transgenic mice 
exhibited more severe phenotypes and histologic hallmarks 
similar to psoriatic skin in the presence of decreased or 
absent IL-1F5, although not all clinical features were pres-
ent. Thus, IL-1F6 likely functions as an agonist, whereas 
IL-1F5 likely functions as an antagonist in vivo. In addition, 
IL1RL2, IL1F5, and IL1F6 were upregulated in human pso-
riatic lesional skin. Understanding this complex regulatory 
balancing act in human skin disease may illuminate poten-
tial therapeutic targets for cytokine modulation. (J Exp Med 
204:2603–14, 2007)
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